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WHAT IS CLAIMED IS: 

1 . A network switch system, comprising: 

a plurality of network switches for providing an exchange of network packets, 
each of the network switches including a forwarding database, wherein the network 
switch system is capable of providing at least one refresh packet, upon receiving the 
network packets, to synchronize the fonA^ardlng databases of the plurality of network 
switches, and wherein each of the plurality of network switches registers the at least 
one refresh packet to the forwarding database of the network switch upon receiving 
the refresh packets. 

2. The system as claimed in claim 1 , wherein the fon^^arding databases 
include at least one refresh timer in an address entry for recording the validity of a 
corresponding address entry in the forwarding databases of neighboring switches. 

3. The system as claimed in claim 1 , wherein the forwarding databases 
include an address entry having an age timer for the address entry that records the 
validity of the address entry, an address for the address entry, and associated port 
information for the address. 

4. The system as claimed in claim 1 , wherein the plurality of network 
switches includes a first switch and a second switch, each having a fonwarding 
database, the first switch sending a refresh packet to a second switch when the first 
switch receives a network packet and the network packet containing address 
information that the forwarding database of the first switch has no corresponding 
address entry; or the network packet containing address information that a 
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corresponding address entry in the fonwarding database of the second network 

switch has expired. 

5. The system as claimed in claim 1 , wherein the plurality of network 

switches further comprises, 

a plurality of first-level switches having a plurality of upward ports operating in 

a slave mode, 

a plurality of second-level switches including a channeling switch, 

wherein each of the first-level switches is configured to connect to each of the 
second-level switches, 

wherein at least one second-level switch operates in a brain mode and at 
least one second-level switch operates in a master mode, 

wherein the first-level switches providing a plurality of local ports for receiving 
and sending network packets, the upward ports of the first-level switches connecting 
to the second-level switches, the first-level switches sending the refresh packets to 
the second-level switches for synchronizing the forwarding databases of the second- 
level switches, and 

wherein the second-level switches providing packet communications among 
the first-level switches, the second-level switch operating in the brain mode providing 
refresh packets to the first-level switches for synchronizing the fonivarding databases 
of the first-level switches. 

6. The system as claimed in claim 5, wherein when one of the first-level 
switches sends a network packet to one of the second first-level switches through 
the channeling switch and needs to send a refresh packet containing the source 
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address information of the network packet, the first-level switch sends the refresh 
packet to each of the second-level switches except the channeling switch. 

7. The system as claimed in claim 5, wherein when one of the second- 
level switch needs to send a refresh packet from an initiating first-level switch, the 
second-level switch sends the refresh packet to each of the first-level switches 
except the initiating first-level switch. 

8. The system as claimed in claim 5, wherein when one of the second- 
level switch needs to send a refresh packet containing the source address 
information of a network packet from a first-level source switch, the second-level 
switch sends the refresh packet to each of the first-level switches except the first- 
level source switch. 

9. The system as claimed in claim 5, wherein each of the first-level 
switches employs the upward ports as trunk ports for sending the network packets. 

1 0. The system as claimed in claim 1 , wherein the network switches are 
Ethernet switches. 

11. A network switch system, comprising: 

a plurality of first-level switches operating in a slave mode, the first-level 
switches providing a plurality of local ports for receiving and sending network 
packets; and 

a plurality of second-level switches operating in one of brain mode or master 

mode, 
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wherein, the first-level switches includes a plurality of upward ports 
connecting to the second-level switches, each of the first-level switches and the 
second-level switches having a fonA^arding database, 

wherein the first-level switches sends the refresh packets to the second-level 
switches for synchronizing the fonA/arding databases of the second-level switches, 

wherein the second-level switches providing packet communications among 
the first-level switches, and 

wherein a second-level switch operating in the brain mode providing refresh 
packets to the first-level switches for synchronizing the fonA^arding databases of the 
first-level switches. 

12. The system as claimed in claim 1 1 , wherein each of the first-level and 
second-level switches registers the refresh packets information to the forwarding 
databases upon receiving the refresh packets. 

13. The system as claimed in claim 1 1 , wherein the fonA/arding databases 
of the first-level switches include at least one refresh timer in an address entry for 
recording the validity of a corresponding address entry in the fonwarding databases 
of the second-level switches. 

14. The system as claimed in claim 1 1 , wherein the forwarding database of 
the second-level switch operating in the brain mode includes a refresh timer in an 
address entry for recording the validity of a corresponding address entry in the 
foHA^arding databases of the first-level switches. 

15. The system as claimed in claim 1 1 , wherein the forwarding databases 
of the first-level and second-level switches include an address entry containing an 
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age timer for the address entry to record the validity of the address entry, an address 
for the address entry, and associated port information for the address. 

1 6. The system as claimed in claim 1 1 , wherein one of the first-level 
switches sends a refresh packet to the second-level switches connected with the 
first-level switch when the first-level switch receives a networl< packet, and the 
packet contains address information that the fonwarding database of the first-level 
switch has no corresponding address entry, or the network packet contains address 
information that a corresponding address entry in the fonwarding databases of one of 
the second-level switches has expired. 

1 7. The system as claimed in claim 1 1 , wherein the second-level switch 
operating in the brain mode sends a refresh packet to the first-level switches 
connected with the second-level switch if the second-level switch operating in the 
brain mode receives a network packet, and the network packet contains address 
information that the fonwarding database of the second-level switch operating in the 
brain mode has no corresponding address entry, the network packet containing 
address information that corresponding address entries in the fonwarding databases 
of the first-level switches have expired, or the second-level switch operating in the 
brain mode receives an incoming refresh packet from the first-level switches. 

1 8. The system as claimed in claim 1 1 , wherein when one of the first-level 
switches sends a network packet to one of the second first-level switches through a 
channeling second-level switch and needs to send a refresh packet containing the 
source address information of the network packet, the first-level switch sends the 
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refresh packet to each of the second-level switches except the channeling second- 
level switch. 

19. The system as claimed in claim 1 1 , wherein when one of the second- 
level switches needs to send a refresh packet coming from a first-level initiating 
switch or containing the source address information of a network packet from a first- 
level source switch, the second-level switch sends the refresh packet to each of the 
first-level switches except the first-level initiating switch and the first-level source 
switch. 

20. A method for operating a network switch in a slave mode within a 
network switch system, the slave switch having a forwarding database, comprising: 

receiving a network packet; 

sending an outgoing refresh packet to neighboring switches when the network 
packet contains address information that the slave switch has no con-esponding 
record in the forwarding database of the slave switch, or the network packet contains 
address information that con-esponding address entries in the fonwarding databases 
of the neighboring switches have expired, wherein the slave switch sends the 
outgoing refresh packet to synchronize the forwarding databases of the neighboring 
switches; 

registering the address information of the network packet to the fonwarding 
database of the slave switch; and 

registering the address information of an incoming refresh packet to the 
fonwarding database of the slave switch upon receiving the incoming refresh packet. 

21 . The method as claimed in claim 20, further comprising: 
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looking up the destination port of the network packet in the fonwarding 

database of the slave switch; 

sending the network packet to the destination port; and 

broadcasting the network packet when the fonwarding database of the slave 

switch has no corresponding destination port information for the network packet. 

22. The method as claimed in claim 20, wherein the fonwarding database 
of the slave switch includes a refresh timer in an address entry for recording the 
validity of a corresponding address entry in the fonwarding databases of the 
neighboring switches. 

23. The method as claimed in claim 20, wherein the fonwarding database 
of the slave switch includes an address entry containing an age timer for the address 
entry that records the validity of the address entry, an address for the address entry, 
and associated port information for the address. 

24. The method as claimed in claim 20, wherein the slave switch provides 
local ports for receiving and sending network packets and upward ports connecting 
to the neighboring switches. 

25. The method as claimed in claim 20, wherein when the slave switch 
sends the network packet to a channeling switch and needs to send the outgoing 
refresh packet containing the source address infomiation of the network packet, the 
slave switch sends the outgoing refresh packet to all the neighboring switches 
except the channeling switch. 

26. The method as claimed in claim 20, wherein the neighboring switches 
includes network switches operating in a brain mode or a master mode. 
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27. A method of operating a network switch in a brain mode within a 
network switch system, the brain switch having a fonA^arding database, comprising: 

receiving a network packet; 

sending an outgoing refresh packet to neighboring switches when the network 
packet contains address information that the foHA^arding database of the brain switch 
has no corresponding address entry, the network packet contains address 
information that corresponding address entries in the fonA^arding databases of the 
neighboring switches have expired, or the brain switch receives an incoming refresh 
packet from the neighboring switches, wherein the brain switch sends the outgoing 
refresh packet to synchronize the forwarding databases of the neighboring switches; 
and 

registering the address information of the network packet to the fonA^arding 
database of the brain switch. 

28. The method as claimed in claim 27, further comprising: 
looking up the destination port of the network packet in the fonA^arding 

database of the brain switch; 

sending the network packet to the destination port; and 

broadcasting the network packet if the fonA^arding database of the brain 

switch has no corresponding destination port information for the network packet. 

29. The method as claimed in claim 27, wherein the fonwarding database 
of the brain switch includes a refresh timer in an address entry that records the 
validity of corresponding address entries of the fonA/ardIng databases of the 
neighboring switches. 
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30. A method of operating a network switch in a master mode within a 
networl< switch system, the master switch having a fonwarding database, comprising: 

receiving an incoming network packet; 

registering address infomiation of an incoming refresh packet to the 
forwarding database of the master switch upon receiving the incoming refresh 

packet; 

looking up the destination port of the incoming network packet in the 

fonwarding database of the master switch; 

sending the incoming network packet to the destination port; and 
broadcasting the Incoming network packet when the fonwarding database 

does not have corresponding destination port information. 

31 . The method as claimed in claim 30, wherein the incoming refresh 
packet contains address and corresponding port information. 

32. The method as claimed in claim 30, wherein a neighboring switch of 
the master switch sends the refresh packet to the master switch when the 
neighboring switch receives an original network packet, and 

the original network packet contains address Information that the forwarding 
database of the neighboring switch has no corresponding address entry, or 

the original network packet contains address information that a corresponding 
address entry In the forwarding databases of the master switch has expired. 

33. The method as claimed in claim 30, wherein the forwarding database 
of the master switch Includes an address entry containing an age timer for the 



41 



1300 I Street, NW 

Washington, DC 20005 
202.408.4000 
Fax 202.408.4400 
www.finnegan.com 



address entry that records the validity of the address entry, an address for the 
address entry, and associated port information for the address. 

34. The method as claimed in claim 30, wherein the master switch 
connects to neighboring switches within the network switch system and the 
neighboring switches operate in a slave mode. 

35. A method for stacking network switches, comprising: 

providing a plurality of network switches for providing an exchange of network 
packets; 

providing a fonwarding database for each of the network switches; 

providing at least one refresh packet to synchronize the fonwarding databases 
of the plurality of network switches upon receiving the network packets; and 

registering the refresh packet for each of the plurality of network switches to 
the fonA/arding databases. 

36. The method as claimed in claim 35, further comprising, 
providing a first switch and a second switch, 

providing a fonn/arding database for the first switch and the second switch, 

and 

the first switch sending a refresh packet to a second switch when the first 
switch receives a network packet and the network packet containing address 
infonnation that the fonwarding database of the first switch has no corresponding 
address entry, or the network packet containing address information that a 
corresponding address entry in the fonwarding database of the second network 
switch has expired. 
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37. The method as claimed in claim 35, further comprising, 

providing a plurality of first-level switches having a plurality of upward ports 

operating in a slave mode, 

providing a plurality of second-level switches including a channeling switch, 
operating at least one second-level switch operates in a brain mode, 
operating at least one second-level switch operates in a master mode, 
providing a plurality of local ports In the first-level switches for receiving and 

sending network packets, 

connecting the upward ports of the first-level switches to the second-level 

switches, 

sending the refresh packets to the second-level switches for synchronizing 

the fonwarding databases of the second-level switches, and 

providing packet communications among the first-level switches, and 
providing refresh packets to the first-level switches for synchronizing the 

fonwarding databases of the first-level switches. 

38. The method as claimed in claim 37, further comprising sending the 
refresh packet to each of the second-level switches except the channeling switch 
when one of the first-level switches sends a network packet to one of the second 
first-level switches through the channeling switch and needs to send a refresh 
packet containing the source address information of the network packet,. 

39. The system as claimed In claim 37, further comprising sending the 
refresh packet to each of the first-level switches except the initiating first-level switch 
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when one of the second-level switch needs to send a refresh packet from an 
initiating first-level switch. 

40. The system as claimed in claim 37, further comprising sending the 
refresh packet to each of the first-level switches except the first-level source switch 
when one of the second-level switch needs to send a refresh packet containing the 
source address information of a network packet from a first-level source switch. 
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